CABLE TIE HAVING STEPPED DOWN STRAP BODY TEETH 

Background of the Invention 

[0001 ] The present invention is directed to a one-piece cable tie, and more 
particularly, to a one-piece cable tie having stepped down strap body teeth to 
improve engagement between the locking wedge and the strap body at small 
bundle diameters. 

[0002] Cable ties are well known and generally include an elongated strap 
body integrally formed with a head having a strap body passageway which 
includes a strap body locking mechanism for securing the strap body around a 
bundle of wires or cables. Typically, cable tie strap body teeth have their peaks 
even with or slightly below the top surface of the side rails. As shown in FIG. 
4, in prior art cable ties this height remains the same throughout the length of 
the cable tie strap body. 

[0003] Due to the orientation of the locking wedge within the head and 
the natural tendency for the strap body to straighten, the strap body teeth push 
against the locking wedge when the cable tie is installed, especially when the 
cable tie reaches smaller bundle diameters. During rapid cable tie threading, 
the strap body teeth exert excessive force on the first tooth of the locking 
wedge. As a result, the first tooth becomes deformed and elongated. A strap 
body tooth adjacent the strap body tooth contacting the first tooth of the 
locking wedge may push the locking wedge out of engagement before the 
elongated wedge tooth can drop into engagement with the strap body teeth. 



This disengagement effect is more pronounced for smaller bundle diameters, 
such as one inch or less. 

[0004] It would be desirable to provide a cable tie having two or more 
cable tie strap body teeth sections of various depths to improve locking wedge 
engagement on small bundle applications. 

[0005] It would also be desirable to provide a cable tie having a step down 
in strap body teeth depth to increase the distance between the wedge ramp of 
the locking wedge and the strap body teeth peaks. 

[0006] It would further be desirable to provide a cable tie having stepped 
down strap body teeth to provide additional spacing for an elongated locking 
wedge tooth to pivot down into engagement with the strap body teeth. 
Summary of the Invention 

[0007] The invention includes a cable tie having stepped down strap body 
teeth. The cable tie comprises a strap body having a first end and a second end 
opposite the first end, a locking head secured to the first end of the strap body, 
and a plurality of walls on the locking head forming a strap body accepting 
channel. The strap body includes a first group of teeth having a first 
predetermined depth and a second group of teeth having a second 
predetermined depth. The depth of the first group of teeth is between 0.001 
and 0.007 inches greater than the depth of the second group of teeth. 
[0008] Preferably, the depth of the first group of teeth is 0.003 inches 
greater than the depth of the second group of teeth. 



[0009] Preferably, the first group of teeth is adjacent the first end of the 
strap body. 

Brief Description of Figures 

[0010] FIG. 1 shows a perspective view of a cable tie of the present 
invention shown securing a bundle of wires or cables; 
[001 1] FIG. 2 shows a perspective view of the cable tie of FIG. 1 ; 
[0012] FIG. 3 shows an enlarged cross-sectional view of the cable tie of 
FIG. 1 , taken along line 3-3 of FIG. 2 and looking in the direction of the arrows; 
[0013] FIG. 4 shows an enlarged cross-sectional view of a cable tie 
according to the prior art; 

[0014] FIG. 5 shows an enlarged cross-sectional view of the cable tie of 
FIG. 1 , taken along line 5-5 of FIG. 2 and looking in the direction of the arrows; 
[0015] FIG. 6 shows an enlarged cross-sectional view of the cable tie of 
FIG. 1 , before engagement of the locking wedge and the strap body teeth; 
[0016] FIG. 7 shows an enlarged cross-sectional view of the cable tie of 
FIG. 1 , after engagement of the locking wedge and the strap body teeth; 
[0017] FIG. 8 shows an enlarged cross-sectional view of a cable tie 
according to the prior art during threading, with the locking wedge having an 
elongated first tooth and the adjacent strap tooth interfering with the wedge 
ramp; 



[0018] FIG. 9 shows an enlarged cross-sectional view of a cable tie 
according to the prior art during regression, with the locking wedge having an 
elongated first tooth; 

[0019] FIG. 1 0 shows an enlarged cross-sectional view of the cable tie of 
FIG. 1 , prior to engagement of the locking wedge and the strap body teeth; 
[0020] FIG. 1 1 shows an enlarged cross-sectional view of the cable tie of 
FIG. 1 , after engagement of the locking wedge and the strap body teeth; 
[0021] FIG. 1 2 shows an enlarged cross-sectional view of the cable tie of 
FIG. 1, after regression; and 

[0022] FIG. 1 3 shows an enlarged cross-sectional view of the cable tie of 
FIG. 1 , after regression under maximum load. 
Detailed Description of Preferred Embodiments 

[0023] The illustrated embodiment of the invention is directed to a one- 
piece cable tie having stepped down strap body teeth to improve engagement 
between the locking wedge and the strap body at small diameters. 
[0024] FIG. 1 shows a cable tie 20 as integrally molded from a suitable 
polymeric thermoplastic material such as 6.6 nylon securing a bundle of cables 
22. It is likewise contemplated that the cable tie 20 be molded from other 
grades of nylon or non-nylon material. Preferably, the overall length of cable tie 
20 is approximately 14 inches. It is likewise contemplated that the cable tie 
can be any desired length. 



[0025] FIG. 2 shows a perspective view of the cable tie 20, and FIG. 3 
shows an enlarged cross-sectional view of the same. As can be seen therein, 
the cable tie 20 includes a head 24 and a strap body 26. The strap body 26 
has a first end 28 and an angled second end 30 opposite the first end 28. The 
strap body 26 also has a pair of side rails 32 extending longitudinally the length 
of strap body 26, with a plurality of strap body teeth, such as 34, 36, 38, 40, 
42 and 44 (see FIGS. 8, 10 and 11) extending between side rails 32. As 
shown in FIG. 2, serrations 46 are formed on the side rails 32 near the second 
end 30 of the strap body 26. 

[0026] As best seen in FIG. 2 and enlarged FIG. 3, a strap body accepting 
channel 48 is defined in head 24 by an end wall 50, a first side wall 52, a 
second side wall 54 and an inner wall 56. The head 24 has an entry surface 58 
where the strap body 26 is threaded through the head 24 and an exit surface 
60 where the strap body 26 exits the head 24. As shown in FIG. 3, teeth are 
formed on the locking wedge 62. Preferably, the locking wedge 62 has a first 
tooth 64, a second tooth 66, a third tooth 68 and a wedge ramp 70. The 
wedge ramp 70 contacts the strap body teeth peaks of the cable tie 20 during 
insertion of the strap body 26 into the strap body accepting channel 48, as 
described in more detail below. 

[0027] As can be seen in FIG. 4, cable tie strap body teeth typically have 
their peaks even with or slightly below the top surface of the side rails 32. In 
prior art cable ties, this height remains the same throughout the length of the 



cable tie body. Conversely, FIG. 5 shows a shift in strap tooth body geometry 
relative to the side rails 32. The majority of the cable tie 20 has the strap body 
teeth peaks at a depth A, and for the area closest to the head 24, the strap 
body teeth peaks are at a depth B. Preferably, depth A is 0.002 inches below 
the side rails 32, and depth B is 0.005 inches below the side rails 32. Thus, 
the strap body teeth peaks at depth B are offset from the strap body teeth 
peaks at depth A by 0.003 inches. Preferably, the strap body teeth peaks are 
at depth B for any length up to and including the three inches closest to the 
head 24. 

[0028] FIG. 6 shows the normal operation of cable tie 20 as the strap 
body 26 is threaded through the head 24 in the direction of the arrow, prior to 
the first tooth 64 of the locking wedge 62 becoming deformed and elongated. 
The first tooth 64 skips along the peaks of the strap body teeth until the strap 
body 26 is threaded to a desired bundle diameter. As shown in FIG. 7, after the 
desired diameter is reached, the first tooth 64 drops down and engages the 
cable tie strap body teeth. This engagement secures the locking wedge 62 
within the strap body teeth. 

[0029] However, due to the orientation of the locking wedge 62 within the 
head 24 and the natural tendency for the strap body to straighten, the strap 
body teeth push against the locking wedge 62 when the cable tie 20 is 
installed, especially when the cable tie 20 reaches smaller bundle diameters. 
During rapid cable tie threading, the strap body teeth exert excessive force on 



the first tooth 64 of the locking wedge 62. As a result, the first tooth 64 
becomes deformed and elongated. As shown in the prior art of FIG. 8, the 
wedge ramp 70 engages strap body tooth 36 adjacent strap body tooth 34. 
Strap body tooth 36 may push the locking wedge 62 out of engagement before 
the elongated wedge tooth 64 can drop into engagement with strap body tooth 
34. This disengagement effect is more pronounced for smaller bundle 
diameters, such as one inch or less. As can be seen in FIG. 9, when the prior 
art cable tie of FIG. 8 regresses in the direction of the arrow, the elongated 
locking wedge tooth 64 may skip along the strap body teeth resulting in 
inadequate engagement. 

[0030] As shown in the preferred embodiment of FIG. 1 0, during threading 
of the strap body 26 in the direction of the arrow, the elongated locking wedge 
tooth 64 contacts the peak of strap body tooth 38 at depth A, and then shifts 
or steps down to contact the peak of strap body tooth 40 at depth B as the 
cable tie 20 reaches a smaller bundle diameter. The step down in strap body 
teeth from depth A to depth B increases the distance between the wedge ramp 
70 and the peaks of the strap body teeth. As shown in FIG. 1 1 , this increased 
distance, or clearance, allows the locking wedge 62 to pivot further into 
engagement with strap body tooth 42 before contacting the peak of adjacent 
strap body tooth 44. After threading, the locking wedge 62 pivots downward 
into engagement with the cable tie strap body teeth. 



[0031] As shown in FIG. 12, the elongated locking wedge tooth 64 is 
securely engaged within the cable tie strap body teeth after regression in the 
direction of the arrow. FIG. 13 shows the locking wedge 62 engaged within 
the strap body teeth under maximum load or tension. Under maximum tension, 
each of the first, second and third wedge teeth 64, 66, 68 engage the strap 
body teeth. 

[0032] The disclosed invention provides a cable tie having stepped down 
strap body teeth. It should be noted that the above-described and illustrated 
embodiments and preferred embodiments of the invention are not an exhaustive 
listing of the forms such a cable tie in accordance with the invention might take; 
rather, they serve as exemplary and illustrative of embodiments of the invention 
as presently understood. By way of example, and without limitation, a cable tie 
having three or more cable tie strap body teeth sections of various depths is 
contemplated to be within the scope of the invention. Many other forms of the 
invention are believed to exist. 
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